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(54) POSITIVE PHOTOSENSITIVE COMPOSITION FOR INFRARED LASER BEAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photosensitive composition for infrared laser beams to be used for directly 
forming a positive printing plate hardly soluble in unexposed parts even in the case of using a developing solution high in 
development activity and enhanceable in image discrimination and good in development latitude. 
SOLUTION: The positive photoresist composition for infrared laser beams is characterized by containing (a) a material 
absorbing light and generating heat, (b) an aqueous alkali-soluble polymer having phenolic hydroxyl groups, and (c) a polymer 
of (meth) acrylate monomer having 2 or 3 3-20 C perfluoroalkyl groups. 
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R 12 -S02NH 2 



j!3 



CHjr< 



R 1 4 -0— Y 1 — R 1 5 — S0 2 N H— R 16 



a17 



CH2=C( 

R 18 -0-Y 2 — R 19 -NHS0 2 — R 20 



(II) 



(III) 



(IV) 



(V) 
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[0 04 6] xtf, X 1 , X 2 {4, ^X-m-O-Xli 40 
-NR 21 -^t c R 5 , R 8 , R 3 \ R 13 RUR 
17 f4, -tn-ffnTKlUfiR'f-Xfl-CHa «r*-r e R e , R 
9 . R 12 , R 1S &1>*R 1£, {4, ^iifixWS^tlt^ 

R 7 . R ls &l>*R 21 t4, **£St?\ tix^ix«*»Sr* 
tt^t bil^^S .1 — 12 £>T/U*/VS, nT 
/u^r/uX, ry — /^KXI4T9/u*yu3£Sr*i- 0 Sfc, 
R 10 Rt/R co J4 , * Jh,-Wx«»* «:WL-Cl*-Cfe«fcv\R 
^Ift 1 - .1 2 COT^^r/^, '>^P7./^S, Ty— 50 
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77/^^S^Sto Y 1 S'JY 2 (4, -tJxW*e 

[0 04 7] Affc#)j;:f4 % / ^yU^^y^:? x^ 

N — (p-T^ y ^;U^n./U7x^ 
yu) y^^yyUT^K, N- (p-7^/^^^^7 

So 

[0 04 8] jtftlS (2) cO^Z-e— tt, 1 ^T-^i^, T 

[0 04 9] 
Hb2 2] 

o 

II 

I f B 

O H O 

[0 0 5 0] ^oJ:5ft^4*i: LTtt/ AttttHztt, 
N— (p - h/um^^/u^-yu) y^y/wf^H\ N 
- (p - h/u^^^yu^-yu) r^y^^K^Srffoi 

[0 0 5 1 ] itfTlB ( 3 ) co^ y f4 N ^-ix^ix^ ^ y 

— /H**Mtefc*#-rar* y ^ h\ y ^ ^ y /ur * 

h\ 7^y/U»i^f/K ^ * ? H /Ugfe^;*-7VK 3U4 
7x^/1/) Ty* yyUT^ h\ N — (4-t Kn^>7i 

=■ y^^y^T^K, o-t KpJfy7x=yi/7^ 

!i U-h, m-t Ko^r^7x^U7^iJ U-h, p- 
t KD^ry7x^7^ Du-F, o - t: Kn^>7ic 
~yuy ^ ^ y h x m - t Kd 3r y7x=;u^ ^ y* y 
K p — t Kd ^y7xnyU^ ^ y o~ 
h: Ka^riy^^uv, m— t KD^v/^^l^y, p — b 

[0 0 5 2] »Ett©*Wa»fcLtfi, f?*Jxf4\ T 
IB (4) - (l 5) };_2p{f3^-y -e— Srfflt^i r ktt-Z 

(4) 2-b KP^-yxf /bT^>) U-hVfi 

2-t Kn^yxfyu^^iJ h^O/Ig^7KSl a S 

(5) r^yvn^y^/u, r^yyus^^/K r^y/u 

i7Dt°;K T^y./UK^yi-, T^yyuS^T^/U, T 
^ y yug$^^C/yu, ry y /VBSM - ^ T^y/ug§/< 

^ y k n — v^y f ^7 ^ y^^ywr^ y 
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(6) y/MS^^-'K * y 'H$P=-^'K * !? 

9 V ^Wttzfu trVK J '/ ? ]) /u&£:7*5vK * *? V ]) /Ug£ 
T^/K ^*y/u8^*v"K * 9 9 V tysWt*s9 
3rvvK *9 9 y ) /Utt^V^K > * ^ JJ /M5£- 2 - £ 

ho 

( 7 ) ~7 9 I) fVT % h\ * $ 2 U yUT S h\ N - ^ u 
— /UT ? V /isT $ h\ N-^^yur^ V ;U7 S K\ N — 
— 3r>vu^ # y" y yur * K\ N-»>^d^*^U7^ U 10 
)VT % F\ N-t Kp^yxf/ur^iJyUT-; K\ N — 

T ^ h\ N-xf;l,~N~7xr:/U7^ y /UT ^ K^^Q 
y yur^ Kt>L< 9 !i^7; K 0 

(8) ;H:^/l/a-f/l/, 

[ 0 0 5 3] (9) ¥-;VT-t~T— V % t^/U^nnT 20 

(10) a — ^^VU^^UV, ^^Vl'-X^U 
y- n □ ^ f /U7sf l/yf (D^f UVE 

(11) ^f/^^yFy, xf^t^/b^hy, ^ 
^ h >SS 0 

(1 2) :r.^u->^ yptvy, ^y/fuy, -79 9 J' 
xy N ^ y/i/^tu^.^ 

(13) N- t^t'o y KV, N— \?=-/UjJsUs<yf — 30 

u ^ h y /u^o 

(14) ^K^K, N-T^ y n^yUT^ y yUT^ 

^ •^^yyUT^K, N — (p -y* o n^^^yu) t< ^ 
y~ y /V7 S K^^^FfiSfP^ S Ko 

(15) r ? y y * y- y vuk, «7K-^ ^ 

[0 0 5 4] WfEt#^cO*a^^fl, ffifi¥^T-a^ 
2, 0 0 tf^t^l, OOOWO^ 40 

5, 000 — 300, 000, $t¥^T-S^ 2 , 
0 0 0-2 5 0, 0 0 0 T*fe 0 , 5>fxg 
*/flcspft&»^*) #1. 1 -1 0c0tc0T-fo^ o flfrfE 

[ 0 0 5 5] miE^ay-yHfclclftafeWi-SiB^i 
Sijffi^^cOitfi-^^ £ (DmSMAttte 5 0 : 5 0^b 
5 : 9 5t'&5^(hW*l< , 4 0:6 0>5)10: 



KSr*i-5i*5> : FOiE-&**5c.ixJ:9#<*a ) !:, mm 
WStfSiBteU fSattffeSfti: 

[0 0 5 6] «FE7*/-yH4*ifea&*-r5ia5^4: 

ft^tttt, ^ixfti 1 ffljg*>5 tMi 2 
b*T«BLtfcJ:<, A3btttijAtt^B^4 1 . 3 0 
-9 911%, »fl<[i40-95ii%, 

[0 0 5 7] [**RteLI*«:»£-fa4fcin • 
Ttt, *JE<O0l»av*9— >f >7yn (C. I. ) 

r**f«»fl!Kj (H*i«3ftS«tt^a, 197 

7^fiJ) % rHrgffi»*Effl!S«j (CMCttJJfi. 198 
6¥fiJ) , ^WWy^Uij CMCtUIS, 1 9 8 4¥ 
fU) JwE«l**tTV^6«l»«rfflt^ifc*-e#a 0 

[0058] mren^affi: int mawph ^fe 

»3fc»Pk -#JK&W4, -^co 

te, ^y ^-tt*fe»*s*»f ^ 

H*4s TV>mW. ^MVM, xhplfi 

[ 0 0 5 9 ] zftbMWttftffiftiafc-eri-jcfflv^TtJ: 

SJ^tt^K (0iJ^ltf. y?7^y/y 
ffi (- ^ $ -fr 3 # fitfjEtf J* (f b ti 5o ±f S en ^ gg jq 

BiHV'^atffj (CMCtBKE, 1 9 8 4¥fl) R<>* r ft 
*f«3pHJ5ffi!S«fJ (CMCttJKg, 1 9 8 6WJ) ieffitt 

[0 0 6 0] SfJiEffi*4(0*£tlfi, 0 . 01-] 0/nnt* 

*»4Ct*Sjfib< * °- 0 5-l/imT?AS:i#± 
!)4fSK, 0. 1 -1 /1 mT-fciCt^WtriEfS L 
*trE«S-<0«[S^ 0 . 0 1 ^m*«(^ttf4, 
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it, 1 0 // mSr«x.5 t fsS5tS^*&— ScQ^T'it* L< ;lx3 0 

h^-«S&*lcffl^6n*^toO»«a«S:*6ffl-*-S^ ttt, .*im f 4, 7 5 6, 9 9 3*Wto»*fc:Se 

4: #tt*iLTtt, U-^KS (I) , (II) t LTIESt SixTi ^SiS*^»ttft*»*« 

— . t^^^n— if— , KDi/K 3D^K #K#U 0. 0 1- 5 011%, 4f4b<fi0. 1- 
Mthny, 3#p-/U5/K *DBE=— 1 0ii%, ftft^«|:ffSl<(4o. 5-101 

*s*fffen6 0 ^ftrrSI»/Cfflftf«J (CMC *%, 0»©»&WEff*U<|43. l-10fi4%cO 

[±JK£. 1 9 8 6^fiJ) twE*^fc*o #J^*SJ**M^ttttra^p-t-5^i:*s-e#s c mjfSjH 
[0 0 6 1 ] miBftfii LTf±. ffiJKoJfeWXWistitt io WXtt!feJ|s|-«>asbD*^ o.oi tmm 

.[0 0 6 2] fcL-<ttiS**KjfeSr!R 20 [0 0 6 5] RcDftiLcD/&:£] *5BW<^**M»i^— ifffl 

tet^M^^LTIi, ^^>77 5/^^*fag(cffit^b *^®aS*ttj|iW8«Jtt, ffiE*0>ffiOfi!t#£ tt, 

tb-m. Mxti ^bbhbs 8 - 1 2 5 2 4 6*. jfi, ^/^r^Ka, ^m^^^ik&yo, ^mk 

Bg 5 9-8 4 3 5 6^ #HBg 5 9 - 2 0 2 8 2 9 *, XvU* Vfife^^^yHt^^^^^fttT-fo Y) „ #fS?b 

#MHg6 0-7 8 7 8 7-g-#^|E**iXTV^5Sxr=.^ ft^^JR^ttT^* y 

Sk**. 8- 1 7 3 6 9 6^ 4$MBB5 8-18 ttSrHW WJ-fiT *ffli"-5 £ <^r tt. SPRft 

1 6 9 0^ «IJflBB5 8 - 1 9 4 5 9 5**lzE*SJx SB (W«ffl) oa{fc«jC»^-4*«||iajtttOlfil±«rBI* 

TV^>^>Sfe»," *£BflBB5 8-1 1 2 7 9 3*, 4#BB ^-C»* bl\ 

Bg5 8 - 2 2 4 7 9 3*. 4#&flBg 5 9-48187*. [0066] (^^.Aig) SJIE^^Aat tttt, 

#HflBg5 9- 7 3 9 9 6*. #[!f}Bg 6 0 - 5 2 9 4 0 30 isT'S^&J*1£ s T^^^^ig. * * £ 3 

*, WMBB6 0-6 3 74 4**{c|E*$ixT^S-^7 — K=*Att, *vU*=*A:£, irL^/^-^A^ N T/u 

h^y^ftifSL #P^0g5 8-l 1 2 7 9 2f»i:|B«S y^^A^flf ^tl5 0 

ft-ci**** ? y y *^feie, ^ii#rP4 34,875 [0067] mtt^v^t&t it, it 

#E«Oi/T = ^ib»*^*lf feftS 0 tt, W*.tf, S. I. Schlesinger.Photogr. Sci. Eng., 
[0 0 6 3] Sfc, ftfjfS^ £ fC*I»ff®5, 1 5 18, 387(1974) , T. S. Bal et al, Polymer, 21, 423 

6, 93 s^um^mvmummMhir^m^^h <i98o) . ^w^s- 15823 ot^stia^yT 

*H#f^3, 8 8 1, 9 2 4 *{^t£«cCOffi 3fcH4*WSR4, 069, 055 *. 134,069,056 

*JJlft7J-yW^ t°yy^i^ ftMHB *, »W^3-140140*<OWj*#»Z|E«iOT>*=^A 

57-14264 5* (*H#ffSl4, 3 2 7,1 6 9 tfi, D. C. Necker et al, Macromolecules, 17, 2468(1 
*) (CfE$gcr) h y ^f^frt'y y >?^Jt, #BBng5 8 40 984), C. S. ft'en et al, Teh, Proc. Conf. Rad. Cur in 

-18 10 5 1*, PJ58-2201 4 3*. [r] 5 9 — g ASIA, p478 Tokyo, Oct (1988) , ^HWff^, 069, 05 

41363*. W\ 5 9-84248*. H5 9-8 4 2 5 *, (D4, 069, 056 *i^|EfficO^ ^> ^ £ AJfi, J. V. 

49*. P59-146063*. 135 9- 1 4 6 0 6 Crivello et al. Macromorecules, 10(6), 1307 (197 

1 *i3HBt!c$^T^S fc°y y ^A^ft^tt, fl#BBHS5 9 7). Chern. & Eng. News, Nov. 28, p31 (1988). g^'>H# 

-21614 6*fcK*<D->T = >fe*. *d#ff^ fFJRl04,143 *, *H#frS?339, 049 *. 1^)^410,201 

4, 2 8 3, 4 7 5*CEf^>'^>f>ftk 0| jy *, #HB ¥2-150848*. ^ip2-296514*ICfE«Sc CD 3 - 

r>^^^#^5p5-l 3 5 14*. 1^)5 - 1 9 7 0 2 K-^tt. J. V. Crivello et al, Polymer J. 17, 7 

^iC^^$ilTl^ try y VM\&*fas Epol i 3 (1985). J. V. Crivello et al. J. Org. Chem. , 43, 

g h t III- 17 8. Epol ight III- 1 3 0. 3055 (197S). IV. R. Watt et al, J. Polymer Sci. , P 
Epol ight III- 1 2 5Vtt»f3#4 L< JBl^fc 50 olymer Chem. Ed., 22, 1789 (1984) . J. V. Crivello 



et a], Polymer Bull., 14, 279 (1985) , J. V. Criv 
ello et a], Macroinorecules. 14(5) , 1141(1981), J. 

V. Crivello et al, J. Polymer Sci. , Polymer Chem. 

Ed., 17, 2877 (1979) N gfcjfl 4*fF»370, 693 p)23 5 ^ 

3,567 -g-, 1^)297,443 |W] 297, 442 *H#fF*4. 
933,377 |§]3. 902, 114 -§\ 13410,201 1^339,04 
9 1^4.760,013 [34,734,444 [32,833,827 
•§\ Sill^ff^, 904. 626 -5§-, [33,604,580 [33,60 
4,581 ^ICffifc^;*^*— £^t£, J. V. Crivello et 
al, Macroinorecules, 10(6), 1307 (1977), J. V. Criv 10 
ello et al, J. Polymer Sci., Polymer Chem. Ed., 1 
7, 1047(1979) ICfEficCOir U / - £AJg, C. S. Wen et 

al, Teh, Proc. Conf. Rad. Curing ASIA, p478 Toky 
o, Oct (1988)\ZfcM<DT/\sy~'?J*)&t$&mft>tl 

Ttt, #H¥5 - 1 5 8 2 3 O^a^Ett^t^* 

[0 0 6 8] (^/y^r^Kfi) StllE^r / > i/TZs K 
3S£>5*>. o-^-y >&7 9 JY\k&faifim^&tL\*><m 20 

[0 0 6 9] WEo-^y>^T^Kft-&»i: tttt, 
#J;cfi\ J. a— D—m r^-Y h-irvv-^^ ^ -i 30 
rAXj (John Wiley & Sons. Inc. )fS339~352 

w\zmffi<Dik&m>mf ens . wen* to^*^ y 

^VggT^ KWiKW feJxio *^c, #^Qg43- 
28403 ^«£ta*£ixT^4'<>';/*y' V (1, 2) 
-/Ty MW^^o7^ KXtti"7 h*y >- 
(1, 2) - y 7 y K- 5 - 7wU^ o 7 ^ K ^ t° 

046, 120 *RW|BI*3, 188,210 ShTl^^y 40 it; 

;/>/>-- (1, 2) -Z?7i? lvX/M^K* □ K 
X(lt7h*/>- (l, 2) 

[0070] Mi-, t7^y>» (l , 2) -i;ry 

K-4 -^yUTfcvg^ uy^ K^7x/-/U*/^7/l/ 

t(Ox7,ryK t7h^r/y- (1, 2) -y'7v/ K — 
4 -*yU7h>g£? ayj Ki fc"n #n — yu-Tir h 
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ft£*l*PbJxTt*5o fflitf, 4#ltPg47-5303-S§-, 
US48-63802 4#BSHS48- 63803 #BflHg48-9657 



fl#B8DS49-38701 



#BB0g48- 13354 



0g41-11222 4#>£HB45-9610-5§\ 4#4*flg49- 17481 
f\ *HWrF*2,797.213 ^\ [3^*3,454,400 |Q£ 
3,544,323 [3|?3, 573, 917 |3li§3, 674, 495 -5"h 
[31^3,785, 825 3SH«ffF*l, 227, 602 -5"h 25 
l,345-"§\ [3fgl,267,005 -5~K [3 if? 1, 329, 888 [3H 
1,330,932 ^ K-f yWfF«854 > 890 ^-«EcO#9iftB«4> 

[0 0 7 1] ftfffBo -=^y yy'7y Kft^4*!^SsiD4 
li, if* L< tt*S*ttiBj««4kH«5>^» U 1-50 
fiS%, Hlw*f£L< 135-3 011%, L< 
ttl 0-3 0ii%co|6i^5 o -^feOffc-&*tt, 

[ 0 0 7 2] ttlfB^^AjficD^ j-^t Ltlj;, 

yft*f?», ^y^itv >m, M>r y^n tryw-:7* 

5 -*/u*U-y ^/u®", 2, 5 - fvu^^if > 
^>yu^>^, 2, 4, 6- MJ y ^^^^if^^y^V 
BSL 2 h&'<l/~t?>'*/l'7fr>m, 3-^op/<^if 
^^yl-Ah^St, 3 — y cz-=e^<^if ^^yU/J;^^, 2—^ 

>^yu^V^, 1 ~t7 yu- 5 2- 
y h^r^-4-t: K n >- 5 -^<^yV yu— -<Vif V 

7 ^ u ^ ^ /u* :/g$^ 2 , 5 - y> y ^ yu-< > if > ^ 
yw* >@§ct) rdr # T ^^ryU^#^^yU/J> ^B&*S»4 L < 

[0 0 7 3] SfflSo -=^y y^7y Kfb^t^^^<7>^D 
3W<7>SRftl»tt, if* Kfil-5 0fi*%, M{3if* L 
< tt 5 - 3 0 mm%. t<(il 0-30 fifi% 

[0 0 7 4] *fc, WlE-tOte^^t LT, ffia^r^l 

±$**att-e, mftstmfrfom. y^;-^m. mm 
H!4, us, 128 ^p^»*{ciafife$nTt^^7K^ y y^s$, 

3, 6 K**->- A^ 1 h7 t: Kn^E 7 Jc^ 
^/U*. 7" h7^ oy^7K7^/U», ^7k^U>f>ifc, 
^ q ~ 7 ;n - /U4ffi 7 jc-r 

[0 0 7 5 ] (7xy- /UJH) flfrSE7aiy— yujRi: 
ft, f77x7-;UA, p-^hD7x./-yK p 
I^y7x/^;K 2, 4, 4' - Mt Ko^ryKy 
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/7xyy N 2, 3, 4 - h y fc Ko*y^>/7xy H61-1516444|-ftVia63-58440 ^#^atcBS«t 

>^ 4-tKD*^/7x/y, 4, 4' , 4" ~ ^^xi^hvy^/^-/Ht^t^m^mnm(o 

h y fc Ko*-> b 9 7=.~>i>** >% 4, 4', 3", ffl£i^*tf 6ixS 0 MIS K J> ^n/fMt^»tlT 

4" h7 t 5, 3' . 5' — t 1 N 5 M\ vu^fr&tt £ h !> T *J t ifiib 

y^yu V ]) y^-frtt^mifimf bix5o <y\ if*>e>ti8WF^i4^tftL, WlRft«#UiLBiffiftSr 
[ 0 0 7 6] tte#N)llfeM& Ltli ftlJfl 

8360-88942 -96755 ^WfrfcEiteiX [0 0 7 9 ] (Wflft*fe»|) ffilMfett&ffl* Utt, 

-Cl^4. ^*>-^«, T^^SS^ iiiJ5£o:^/£tt^ 

**s*»f&Jx5. *#ttfctt, p- hyu^^u*^ 10 »*»ttlte»i:ttUfittJfc»^aj|tf P,tta o *ff»|z|4, 

-OKh ^^-'HKBL ^^^yU/fc^^^g^ :7:r.;xyutf; /ut>^#3 1 2, t^f^^y^-yBG, ^-^f/u^yu— 

^^-offiL y^B^^— /k y>®e^7^^yu, bos, ^^^# 6 0 3, t^^7^/^BY, 

^V7^y^ T^fc'VgL p-hvL-Y^, ^^yy^BS, ^^77^T- 5 0 5 (J^_b 

3, 4-^y h Tlsyf'U *}) Mb*!* (tS) j») . tr* h!)7t^7^ 

4 — 5/£ o^^rir V- 1 , 2 - v>'# ^Usff^R, ^-y^ — , ^ J tUy h (CI 4 2 5 5 5) % y^ 

9 V n-^7*^8, 7^3^tf>8 /Uy<^f^jr\yy h (CI 4 2 5 3 5) s ^^yU/^-f^U^ 

^^ffib*l5 0 ffirlE«^^7K4», 7x;-/l'IS(; K n— ^S^B (C I 145 1 7 OB) . -v?*-* h 

iriKa^M^i^tiiAftsti^ii, ^y->- (c r 4 2 0 0 0) . ^fi/y^- (c 1 5 

0. 0 5-2 0li%W$l<, 0. 1-1511% 20 2 0 1 5) «iWe>ft4. #HflBg62-293247-§- 

**J:9»*L<* 0. i-ioi*%?)s#i:ffiU\ a«^|E**JxTV^*flfefl-tt»»w#* £*ifetf>ft 

[0 0 7 7] (#ffiStt»I) **M(0«3t;ttfflfifc «*ttlW»»^H»^^»L. 0. 0 1-10* 

*H!BB62-251740-g^*J5>*BB3p 3 -208514#^« 4* * KilTf- 4 - <t ^~C# £ c 

t-E***i-ri^±5ft#>r*>*ffigtt*j, 4tr^Hg59 [ooso] (pma) ^^^^tta^^^^. 

-121044#4*«, #^^4-13149 *>a«tciB**ixT JEKf&KKJE C"C J&IBI^*tWit«Sr#^-t-afc»^^r 

J: 5 4HttffIgtt*JS:i8Jl0t 5 1 1 ^tt S D # fflffl#*D;i&iT,So fttWSfctt* zf^/is?* 9 /u % *°y 

-Y^-^^ffiSttS'J^^ftWIt LTf±, yyuf ^^hy^ jl^- l/i^^y =2— yK ^i>»h!)^K :7^yug£v? 

K yyHT^i^ey ySyu*^— K y/ut'^y ^^vK ^yu^v^^'K 7^/^yX^y/i/, :7 ^ 

h y 3r\s— K ^77!) >^/^yir y h\ * D y ^-^ 30 yuBh^^^vK !J MJ ^ y >i h !i 

&Rffit£fe%WM:&fflk ttft, ryu^r/L-^ (r^y^ 7y^ % 7^ y ^ixfi^^^ y^ty nv^c; 

5vW ^y->v, T/u^yu^y y ^^vu^y v^tg #y^— *tfs*ife>;h,5o 

g$}£, 2-T^/u-N-*yu#**>3i*-yu-N-t K [0 0 8 1 ] WKg^JSUKgyWJiK] 

>Kj : g-It (ft) B) »^**f&jx* 0 WfiB^-Y ^TBKIUHtio WffispJfiffJRIBgfflWBgtt, 3t»# 

ffifttplz£itoz>m&l*. 0. 0 5-1 5M%^SF*b *<^)«lOiS:tLt45o 

<, 0. l-5M*%*«J:9#*Lt^ 40 [0 0 8 2] WIBflSJt^tt. ii*. ftJWE^Tt 

[0 0 7 8] (j^^tbL^J) tt»j*»S:arS*«»i-*^L-C, jS3fc3a*#UhJ£Ml 

T*^-5 0 J^^ffi tfflir Lttt, B*t3j:S*n|R}r iot >f K, y^A^fyy, ^^xf/i/yhy, y ^ / 

«Sfet4^*a-&-B:^f^«i: LT*tf 6Jx* 0 ^y^.^-r/K 1 - y h >- 2 -^p / V - 

4#P?B Qg50- 36209 fn)53-8128-^cO^^^RiCneic $ ^ /K 2 - t< yxf/UTt l-yh=\"v-2 

o —tV h^y yy7y K— 4 — ^/UtJn Vgg^N n —7° a f^TtT- h, y h^r^^c^ ILS^y 

y= h*tmZf$&Gmm%<Dm&'& J $>, »WBB53-3622 yu, fLS^^yu, N, N-^y fyurt hT ^ K, N f 

3 Ir]54 - 74728 1^60-3626-^-, !r]61-143748 50 N - *J * ^yU^/U^T ^ H\ f h7/f N- 
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4x (Dtgjttavaft a i * l xmm ztiz>» mm ■*> 

tt, SfSL<lil-5 01f%T'A5 o Sfc&ffi, 
0. 5-5. Og/m 2 

[0 0 8 3] 3t»ff±^Jfc*i"5*Jfei: Ltlt S^cd 

E«*Ji + tt , ifrffitt «r A ffc1~ * fc ft <o* ffi SttM , 
Wxfi, fl#5HBg62-l70950-S-^$B^Eiec$ix"Ct^ J: 5 

l «3tJi£H*#fc# L X 0 . 0 1-1 fifi 

%*s#SL<, 0. 0 5-0. 5**%j&sj;0#SL 
V\ 20 

[0 0 8 4] (3t»#) «rE3E»flcfc LTfl, 
SHryUa — 7^ ggggirvun — S^SSSSir/i'O— 

Hitt-fe/Ha — X, tKV ^^U^U^-* K ^y^ 

— K tf?y tr^yurir^— yu^) , ±IE^rt#4** s 30 
[0 0 8 5] WE^fSfrfc Ltli, ^!)x7r^7^^ 

y«*sfc5 0 -&^ e t J ^>»5E*^>$**tt, 1 0ffiS%« 
T^*5 0 **W^*5V^T»^»iiftTyu3 = f>Att, 
ft&T /K^^tfe^) *S . j«»*T ^ 3 z=- J A tt 

i"5tcO'CfcJ:^o 9l-*«W^itfflSix-BTyu 

* J: 5 4**P 4*/B T yu $ ~ 9 A« Srigl: (Z-fUffl -T 

0. 1—0. 6mmi|-ei59, 0. 15— 50 



$(16)2 0 0 0-187318 ( P 2 0 0 0- 1 8 7 3 1 8 A) 
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0. 4mm*ffiL<, 0. 2 — 0. 3mm#J:9*f4 
[0 0 8 6] T/u^=i^ASS:aaBfbi-5fc*a*>, Fir 

«fWBB5 4-6 3 9 0 2-S-4&««w|H*$nTt^ 
a^ <fc 9 fS3ncD & *S ft S ft 8c PJffi&$ 

*t&^««K^»*tt««|!KoaafcJ:oT3«fi:*ftfe 
[0 0 8 7] »ttlWt«)«I*ttf4^^5t*IH:J: 8 

se«« 5 — 60 a/ d m 2 , mm 1-1 0 0 V , mffi&f 
Ml 0»—5^tBH-e*ixtfaiS-e*>S. MMEHKbA 

ryu 3 = * A*ffitt^s^ i 9 *7k^t40f3a^«t $ n 
60 atiE*7K<t*aa4: ltji, *H^ff®2, 714, 066 

1^^3,181.461 ^ j|S3, 280, 734 ^^3,902,73 

&S fi««¥4Q.a Sh5 0 fdi iZ #^>Bg36 - 2206 

3 ■9^*^BB***LTl^4 7yfk> f yl^3^»* y JAR 
t/*a»flF»3, 276, 868 151*4,153,461 4§\ |W*4, 
689,272 *{:HI*Sllt^S «t 9^^y 

[0 0 8 8] (^cofdico/f) mrE^PJSepMKBfflWIKB:, 
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3^ y ^*atf ^ y ± n y vHW0>«fli y ^m, w&m 

if(7)t^^7^yi N ^y - T^^^^co 

[0 0 8 9] jlllETMB, KTO*tt1?»*t5 £ t 

a*-e#<5 0 ip*, % 7kx&* ? /—si-, /k ^ 

* / — .^k ^ h >m<D^m<%m t> l < »-t 

[0 0 9 0] w#o*jsfet?tt, WE**fk-&«<o o . o 

0. 0 1- 2 011% »ll<(i0. 0 5-511% 
T^fc!9, mgt&J£te2 0-9 0°C. ffSl<tt25-5 
0 c C^fc«9, »»H#MttO. l#-2 0 5?\ fftl<lt2 

y ;ur ^ v N 7KS^ft:^ y ^^^(DiaStt^K^ 5 , t& 
Bfe. y ^Wt»<oW^¥ot(\z <fc 9 P H l - l 2 ^JEfflizBW 

1BTMW<^>1tta*tt, 2 - 2 0 0 m g /m 2 t 
< , 5 - l o 0 m g /m 2 # J: 9 4 L x * 0 iiuiat£?Bg 
*2mg/m 2 J:5fc'>4v^. +»4»«ttfB*s»b 
*xftl^i:^*5 0 Sfc, 9frlEtt«*35S 2 0 0 m g /m 

[ 0 0 9 1 ] fl(rlB¥)ifiBi8y)lgffl«iRIStt. ffl 

Stt3tj»^*Wf: Ltli, 0!]x_i:£ s 7k«*]\ ^ -^^7 
K^>-:7\ >^ v:7\ ir^^f/uy^y^ % # — 7jf 

-f^-^tr-^, is^«k«^fc« 0 stgii lit, De 

-*0 fc-ffif S^lio I if— hT— J^t I T^y y*i* • 

if— % rvu=f>-u— if— , ^y/hyu-f 



*(17)i 0 0 0- 1 8 7 318 (P 2 0 0 0- 1 8 7 3 1 8A) 
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*MB«»w*3fe«*Sr«fo*J||[*s#* L < , Hit !f\ 
[0 0 9 2] [3Rfi6*&ffl] fl(rlEattiaa»zfflV ^64x551 

a, i^tv^^a, i2y>ithyr) A , raay* 
a. IrIt^-^a, j^iH- h y >yA x |^]# y r>^, |5] 

10 >--=e~r>.*s, *a5*i-hy^-&, l^^y^-A, f^r^^e 
*Mfcfb-r h y (^T^-e^'?^, ffj^y^ 

AS^y ^^^*^)*lfl|Tyu* y**s**f bix* 0 4 
/c, ^y^f/ur^y, ^^f/ur^y, h y ^ f yur 

r ^ ^/^y/pt>7^y, ^y7 p a 
>\ hy^fy/ot>r^y, n-y^ur^>, 

^ ^e/^y/p/V^T^y, y-f y^p^ 

/W7^y, ^c^U>-f uyyT^ t° 

*y3WJ4, li**'eftfflLTtJ;< l 2«EJt±«r0f : fli 

(ftiKtt, <7--rs^-7- h y ^ju, ^->r»* y ^a^^/t^^ 

fkS*S i o 2 y ^R^ft:feM 2 O^r^it;^^ 

#^0S54-62OO4 %-&m, »^BB57-7427-g-jC|E 

30 [0 0 9 3] JEt-, SI*aflfc«Sr«V^Tailfci-«»&^ 

*««»JSr»ani-^ ^ t^x-t 5 0 * tx ^|^a5fg^4»|J 

tt»BJSttJW*s*if &JxS. Si^ 8Mktt»VM*«^ 

tt. ffiat*****<o«s«»«>i- sy 7^y»yi, 

Ta«R«ia*ixfcHiJS!l)SEH:, 7jc^7K, ffffigttJH^S:^ 
[0 0 9 4 ] iff^, ff^iig • EP«*ff t?f*HIKflF*(0-&a 



*(18)2 
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[0 0 9 5] StfftBftU 3MfeU zkife&V/XttJJ > 
ftiiffftSB (Will ®B7^yUA<D7^ *vj*=.y*jm 
:bix5 0 r.O<t9^?B*tt, 0fl;tJi4#4*¥ 2-13293 # 

^fR f r f S ft T ^ * J: 5 ft * *« & iff f£8B izW. 

{ZJ: 9fTft5*ffi* s #4 LV^S #^^P59- 174842^ 

$RlrfE«c£ftT^S J: ^i^f^J^r^^ti 20 

-2518-S-, 1^55-28062 fl#BBDg62- 31859 H61 

^SiS-frfc^sK^^BUIiiBS^T, ¥J8WSJJiE±K:iMi 
[0 0 9 7] StE»ffi«C9S6«*H -flS^ 0 . 0 3- 

o. 8 g /m 2 (KMtas) jwbs-?**. niBttsff 

asfc*Sftfc¥JKSi«Ktt, #irc*fttftt«*ft*: 

ft, '<—~>?'7u±y~9—- (IHitf, f±?X7^.^ 40 
TBP- 1 3 0 0j ) *t?Kffl.«wAp*RSix5 0 Z(DmS 

[0098] =^^*aasjxfc¥JiBEP*J)Stt. && 
{w^cTiin. *^?i#«coae*j:ofTft*>n-c 



0 0 0- 1 8 7 3 1 8 ( P 2 0 0 0 - 1 8 7 3 1 8 A) 
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ft»S!teJ:oT»6>*tfc¥KBEn«l)Kfi*7-fe jy hN]»iji 
[0 0 9 9] 

[0100] (ns&ey 1 ) 

JBJCttSr«l*.fc*f9^79^3|z % SUfS [ffcl 9] [c^ 
Lfcr&^ySS^fiff (A- 3 1) 3 0fifi£B, ^ ^/U^ 
9 9 V U — h 2 OfiftgB, tKo^ryxfyM -nyi^ 

— h i oaagp, i --zf^>v* 99 d is— h i sea 

SB, SO^^M* yy^juir b>>l 5 OfifflgBSrttiA 
ii^'7^AT, **TK:*&Wl*&*li: LT7/tr 

y /U^/U^^^O. 3®ggB££^*nbfcf&, 7 

wmawtua^s:*!***, $7^*1^*1^1 

7t 0 ^-^-i/3^n-7h^77 (GPC) 
i5d?y^f Mn= 1 0, 0 0 0T* 

[0101] <»^#i^i^>«m 

@^t>*MTa— hSr«Bifc5 OOml £7P77^^C 
^ ^ ^ y ^ 3 1. 0 g ( 0 . 3 6 ^/^) .fun ¥SSt 
xf yU3 9. lg (0. 3 6-^7^) &TJT± b=~ h ]) ^ 
2 0 0ml ^AH, 7|C7KWt?^*|IL ft 36« 
LfCo I^S^WrhJ)xf/U7^y3 6. 4g (0. 

Lfc. 

[0 10 2] ^^^^□fei-s p-T^y^VifV^ 
/l^*y75K5 1. 7g (0. 3 SriDi, ttfS 

l:t7 Ot:Ka*ft*SbiB*«jS:lB*IKI«#bfco 

»t«, z.(Dm,&*fo%A i u > h^iw-o*sr«#bft 

01X34 6. 9g) c 

[0103] W:, ftttflft, **Pff&t/«Tn- h«r« 
ifd 2 0ml E7P7773|:, ^#bi^7tN~- (p-T 
^ y ^yu^^yu^^^yu) ^^^y/UT^K4. 61g 
(0. 0192^/W) , y ^ 9 y /uK^f^2 . 94 g 
(0. 0 2 5 8^) , T^JjD^hli^O. 80g 
(0. 0 15^) MN, N-^y ^^Tir h7 ^ K 
2 0 g SrA4x, »*fSt- J: 9 6 5t:(:»L^^bg'& 
*»S:flH¥Lfco TV-6 5J (fP3fe*filK 

(flc) B) 0. 15g»/u, 6 5t(:Kt»W^i« 

JCN~ (p-7^7wU^^/U7x^/U) y-^^y/UT 
^ K4. 6 1 g % y^^y /*xf/U2. 9 4 g , 



$(19); 0 0 0- 1 8 7 3 1 8 (P 2 0 0 0 - 1 8 7 3 ] 8 A) 
35 36 
yn^M^O. 80g, N, N- v^^vUTir bT $ * TUttllg , -f">f n 5 > <h 4 0 0 * y > a cn/< S 

KRV rv-6 5j 0. 1 5 g<o«-&i»Sr2l*BB/WtT * -*»«KSrfflv^co*ffiS:» g alT U *"? J: < jfe 
iTD-M^OiSTLfco 87^1^6 5^2 ^OffiSr4 5 C C^ 2 5 h y * A** 

4 o gta^Wcim*., ft*PU »&ftfc*&*«r*2 . 0%flK:2 09IHj|ttU *»Lfc. c<db#*>»bs: 

Sr8M*bfc«, WHi«*%i&fc±!?»9ltiU 5 r w«t 7%WS:tl!ltti: LTtWSlt 1 5 A/dm 

3 y^DvF^77^H:i;^ ^ <0»3£<0**-&#: 1 U RAIL. JEK:, TIBT»9iRS:»*U, »J«£r9 0 

(DmmW-m^m {«9^\^>wm ZMlzLtztZ 10 , C-ei»tt»Lfc. tiAmo^a&ffiStt 1 Omg/ 

553, OOOt'fcot m 2 Tfoo7t 0 

[ 0 1 0 4 ] <StRco^jBi>ff^O. 3mm^T/u> ^ [0105] 
(ttRi 0 5 0) £ h y ^opxfuy-cWL* 

jS -T?~^ 0. 5 g 

— /U 95g 

7K 5 g 

[0106] JE»w, 8«tMI*A2. 5 «*8 O'C-Cl 5&Hlft«iL»SS:?#fco KMktt^ttK^ 
tr3 0°CT1 0&«U TKTft9tt*fc#U 1 5mg/m 2 T?*>ofc 0 

TIB*0Mfc*tt 0. 3g 

* 9 ; — ^ loog 

7K 1 g 

[0107] * * Hfc2 3] 

»^*2. 875 

COOH CHgN^Eta Cf 

[0 10 8] HT<o«**lS:Wftlfc. »6*i 30^figfflJSK6S:?#fc o 

fcSStSftftt It, i 1 1 . 8 [0109] 

g/m 2 fcfca±5»tf LT«*Ji*#J*U ¥figEPfl'J^r 

47y*ld#l 0. Olg 

4#3£tf>*fi^{£ 1 0. 75g 

m, p tKt y * 0. 25g 

(m, pJt=6/4, ll?i%^i3, 5 0 0, *g)S^U/^0. 5fi 

p - b^^^^^^^m. o. 003 g 

rh7t KD«7K7^,^i 0. 03g 

'>7=yfefiA (TK*¥») 0. 0 1 7g 

>\zLtzmm o. oi5 g 

/^77^;F- 1 7 7 0. 05g 

y-yf/U7 ^ h> lOg 

^ ^/Ua^/U-$r h > 1 0 g 

l-> K*5/-2-7 p d;V-/U Ig 

[01 10] 

Ifk2 4] 50 
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[0111] #bixfc¥BKPPJ8!l)iSfflmJiR(ro^T, 

[0112] ob«<d»jj£) »e>nfc¥«fiWWJ)SRfflisKg 

ttJ^SOOmW, S*8 3 0nm, fcT— Agl7/i 
m (1/e 2 ) <D#*{*:u— if*JH^T±**a«5m 

DP- 4, !i^«FR-3 (1 : 7**0 Srtt» 
A/^Sttmiftfll (f±¥S7^;UA m) ft: rps/ 
pt^t-9 0 0VRj ) t«V^S»Lfc Q ^OBSi, 
DP-4(il : 6-1 : 1 OtlrRlJttWittffiU 

/u^-Hfcj&S/hSvMS, ««dSJ:^£**i*U DP- 
4(1: 6*.fR) {r*5JtSS5«i:DP-4 (1 : 10* 

[0 113] (flS3t*(OBI»*^l¥ffl) »tnfc¥BSPP 

ffefffi, DP- 4, (1 : 7*JR) £rf± 

iiA/«S»m«« (fi±¥!7^/^ («0 S3: TPS 
/Dtjxf-9 0 0VRj ) Srl^tafttfc. -c<T) 
m. DP-4141 : 6-1 : 1 0 T?*fRLfc fc^SrttJH 
Lfc 0 #5>lXfc^<^|if»ORlt*«SrMa c b e t h 
R D 9 1 4 MRitm&Wr (Kollmorgen ttftt) 

[0 114] HlPJl!:^^, 1$? ym 

l^ftl^tKO. 01g^60. 0 5gi:(UT 
i83te»l fcWHLfcJMi, £)fc0Vl £P3«i;:¥)igf¥«IKfi 
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[0 115] (Jtttffll) **« 1*3*31 ^T, £7y* 
fi-&# i «#*-rjcB*« 1 ftRllLfc^li, » 

[0116] 
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BS(mJ/cm z ) 








i n 


120 


0.80 






9 


110 


n Aft 






: 8 


110 


O.fiO 






: 7 


110 


0.75 






: 6 


110 


0,70 






: 10 


120 


0.80 








110 


0.80 






8 


110 


0.80 






7 


110 


0.77 






6 


110 ■ 


0.75 






10 


120 


0.80 






9 


110 


0.79 






8 


110 


0.76 






7 


110 


0.70 






8 


110 


0.62 
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[0117] *i0>jB*a>&, »MiM2m d 

P-4 (1 : 6**0 fc*5**4lB«4:DP-4 (1:1 

tt, mfiftfi*Stt^SS^DP-4 (1 : 6**0 T^fftL 

h 0 Jt(S«l-Ctt, *tt«l&W2 

Stt05*t^DP-4 (1 : 6*f0 

[0118] 



^7 a v h-^—^tt* 

— A (#%) 2H025 AA04 AB03 AC08 AD03 CB06 
CB14 CB15 CB17 CB28 CB41 
CB45 CB52 CC11 
2H114 AA06 BA01 DA52 DA53 DA59 



